The mechanism of acceptor reactions of Leuconostoc mesenteroides B-512F dextransucrase.
Reactions of dextransucrase and sucrose in the presence of sugars (acceptors) of low molecular weight have been observed to give a dextran of low molecular weight and a series of oligosaccharides. The acceptor reaction of dextransucrase was examined in the absence and presence of sucrose by using D-[14C]glucose, D-[14C]fructose, and 14C-reducing-end labeled maltose as acceptors. A purified dextransucrase was preincubated with sucrose, and the resulting D-fructose and unreacted sucrose were removed from the enzyme by chromatography of columns of Bio-Gel P-6. The enzyme, which migrated at the void volume was collected and referred to as "charged enzyme". The charged enzyme was incubated with 14C-acceptor in the absence of sucrose. Each of the three acceptors gave two fractions of labeled products, a high molecular weight product, identified as dextran, and a product of low molecular weight that was an oligosaccharide. It was found that all three of the acceptors were incorporated into the products at the reducing end. Similar results were obtained when the reactions were performed in the presence of sucrose, but higher yields of labeled products were obtained and a series of homologous oligosaccharides was produced when D-glucose or maltose was the acceptor. We propose that the acceptor reaction proceeds by nucleophilic displacement of glucosyl and dextranosyl groups from a covalent enzyme-complex by a specific, acceptor hydroxyl group, and that this reaction effects a glycosidic linkage between the D-glucosyl and dextranosyl groups and the acceptor. We conclude that the acceptor reactions serve to terminate polymerization of dextran by displacing the growing dextran chain from the active site of the enzyme; the acceptors, thus, do not initiate dextran polymerization by acting as primers.